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Development of 1.8 K Helium Refrigeration System for CERN
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The Conseil Europeen pour la Recherche Nucleaire ( CERN ) placed an order for a 1.8 K helium refrigeration system with
IHI for the Large Hadron Collider project in 1999. IHI formed a consortium with Linde Kryotechnik AG ( Switzerland ),
which has long experience with helium refrigeration systems. IHI designed and manufactured cold compressors based on
leading technologies and expertise for turbo machinery. The cold compressor has the highest efficiency in the world. This
paper describes the 1.8 K helium refrigeration system and performance test results at CERN.
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Fig. 1 Flow diagram of 1.8 K helium refrigeration system
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Table1 Specifications of 1.8 K helium refrigeration system
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Fig. 2 Sectional drawing of cold compressor
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Fig. 3 Cold compressor cartridge
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Table2 Commissioning results
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Fig. 4 Performance test results of cold compressor
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Table 3 Adiabatic efficiency of test result

o0o000ooooo 100 200 300 400
AO0D0000000 0.77 0.85 0.74 0.65
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Fig. 5 Performance test results (all cartridges )
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